What is a cAMP response unit?
Phosphoenolpyruvate carboxykinase (PEPCK) is the rate-limiting enzyme of gluconeogenesis, and most, if not all, of the regulation of its activity is exerted at the level of gene expression, with transcriptional regulation being the most predominant. A number of hormones regulate transcription of this gene, but in a defined, tissue-specific fashion. For example, cAMP strongly induces PEPCK gene transcription in liver, but provides only a weak response in kidney. Results from a number of different studies indicate that cAMP responsiveness of this gene is mediated by a 'cAMP response unit' (CRU), consisting of five cis-elements. All five sequences are required for maximal responsiveness and, potentially, four of these are binding sites for a CCAAT/enhancer binding protein (C/EBP). Since alpha- and beta-isoforms of C/EBP are liver-enriched, this may provide the molecular basis for the liver-specific responsiveness to cAMP. A curiosity of this promoter is that one of the cis-elements present in the CRU is a cAMP response element (CRE), which typically acts as a binding site for CRE binding protein (CREB). However, the non-consensus CRE in the PEPCK promoter also binds C/EBP proteins with high affinity, and C/EBPalpha can functionally substitute for CREB in this cAMP response unit while C/EBPbeta cannot. The available data suggest that the PEPCK promoter can exist in altered states of cAMP responsivity, depending on which transcription factors occupy specific cis-elements in the CRU.